sure-volume (P-V) relationships of the left ventricle. The expression dV/dP, representing the change in ventricular volume per unit change in diastolic filling pressure, may be considered an index of distensibility of the entire ventricle. The reciprocal of this expression (dP/dV) has been used as an index of stiffness or elasticity of the ventricle. When either of these indices is normalized for ventricular volume, the resultant figures can be expressed in terms of a coefficient or modulus. Thus, dV/VdP represents a coefficient of distensibility or compliance of the ventricular myocardium, while VdP/dV has been called the modulus of elasticity.2 Admittedly, some workers would disagree with the above description of these terms. However, it is of great importance to identify precisely the terms used in a particular assessment of ventricular compliance, and to define which methods were being employed and the assumptions made in each instance.
Of signal importance in any consideration of ventricular compliance is the fact that the diastolic P-V curve is not linear, and the compliance of every ventricle falls as the filling pressure rises. A structurally normal ventricle, then, may exhibit the same low compliance as a scarred or hypertrophied ventricle if its filling pressure is elevated sufficiently. Furthermore, variations in dV/dP from one heart to another will have a different implication than variations in dV/VdP. Consider, for example, two ventricles: one, the consequence of concentric hypertrophy with a normal or small end-diastolic volume; the other, the result of advanced myocardial failure with a greatly dilated ventricle. Let us assume that in both instances compliance (dV/VdP), calculated at end-diastole, was decreased to one fourth of normal. Thus, at that moment (end-diastole), the distensibility of a unit volume of the ventricle was the same in the two hearts. However, if we consider the ventricle as a whole, the distensibility (dV/ dP) of the dilated ventricle will be substantially greater than the heart with concentric hypertrophy. In one instance (dV/VdP) it is the distensibility of the muscle which is under scrutiny, while in the other (dV/dP) the entire ventricle is examined.
The variable compliance of a given ventricle is based on a P-V curve which is exponential rather than linear. This exponential relationship has been demonstrated repeatedly in the freshly isolated dog heart except at the extremes of the stress-strain curve. Similarly, Noble et al. 3 have confirmed this observation in the conscious dog. These workers further sought to examine whether mechanical properties other than compliance influenced the P-V relations of the dog left ventricle. Their experiments indicated that neither plastic properties of the ventricle nor series viscosity influenced these P-V relations. Viscous and inertial properties, however, were felt to affect the P-V curve, although other workers failed to demonstrate this effect. 4 It would appear, then, that in the normal dog left ventricle, as a consequence of an exponential P-V curve, the relationship between dP/dV and P is linear and, as shown by Diamond and co-workers,5 the slope of this linear function provides a constant which is affected primarily by changes in ventricular wall stiffness. The degree to which other variables affect this constant is not fully known. In this regard, Diamond and his associates observed that changes in ventricular geometry did affect the slope of the dP/dV to P relationship, although substantially less than alterations in wall stiffness. It should be noted, however, that the changes in geometry produced in these experiments were both acute and traumatic, and the extent to which geometric differences among diseased human hearts affect the slope of the dP/ dV to P relationship remains unknown.
The technics used for estimating the compliance of the human left ventricle have varied greatly. Bristow et al.6 measured the volume change occurring during the last 0.2 sec of diastole and related this to the pressure difference produced by atrial systole. Diamond and Forrester7 determined total diastolic AP/IAV by dividing the difference between end-diastolic and initial diastolic pressure by the stroke volume. By pooling the data of similar patients, the slope of a plot of AP/AV vs mean diastolic pressure provided a "passive elastic modulus" of the left ventricle. Analysis of these relationships proved of some prognostic value in patients with acute myocardial infarction. A different technic has recently been used by Gaasch et al.8 Assuming a linear relationship between log P and V and a constant pressure intercept at zero V, compliance (dV/VdP) was calculated at enddiastole from the slope of the log P-V relationship. In this fashion, decreased compliance at end-diastole was observed in patients with hypertrophy and small end-diastolic volumes and in those with markedly dilated ventricles due to congestive cardiomyopathy. While all of these methods have serious shortcomings, it is likely that each provides useful estimates of ventricular distensibility or compliance.
The information provided by these estimates of ventricular compliance has considerable theoretic and practical value. The 
